Nanometer Accuracy in Cryogenic Far-Field Localization Microscopy of Individual Molecules.
We demonstrate the nanometer accuracy of far-field fluorescence localization microscopy at a temperature of 1.8 K using near-infrared and red fluorophores bonded to double-stranded DNA molecules (10.2 nm length). Although each fluorophore was localized with a 1 nm lateral precision by acquiring an image at one axial position within the focal depth of ±0.7 μm, the distance between the two fluorophores on the lateral plane (Dxy) was distributed from 0 to 50 nm. This systematic error was mainly due to detecting with the large focal depth the dipole emission from orientationally fixed fluorophores. Each fluorophore was localized with precisions of ±1 nm (lateral) and simultaneously ±11 nm (axial) by acquiring images every 100 nm in the axial direction from -900 to 900 nm. By correcting the dipole orientation effects, the distribution of Dxy was centered around the DNA length. The average and standard deviation of Dxy were 10 and 5 nm.